BOXSHADE program (http://ulrec3.unil.ch/ software/BOX_form.html). Identical residues are boxed in black; similar residues are shaded in gray. The 10 conserved cysteines are numbered. Consensus line: upper-case letters indicate residues that are conserved across all families of proteins; h, hydrophobic; p, polar; +, positively charged; -, negatively charged. (b) A phylogram of the CRD domains of the various proteins in (a) (produced with the GROWTREE program in GCG with the Jukes-Cantor distance matrix and neighbor-joining method). The phylogram shows the relative distances among the CRD domains. 110  115  119  103  102  100  131  103  94  90  112  93  106  124  109  243  247  389  379  95  126  102 CRD domains found in these various proteins is shown in Figure 1a . The alignment includes several different Frizzled proteins from multiple organisms [1] ; several secreted Frizzled-related molecules consisting only of a CRD followed by a stretch of charged residues [1, 5] ; mouse collagen α1 (XVIII) chain [6] ; and human carboxypeptidase Z (CPZ) [7] . In addition to these proteins, which were already known to contain the CRD motif, our search found members of two subfamilies of the receptor tyrosine kinases (RTKs): the Ror family [8] [9] [10] and the muscle-specific kinase (MuSK) [11] family. Domain homologies to a CRD motif had not been proposed previously for these RTKs.
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The most prominent feature of the alignment is that all 10 of the cysteines are conserved across the CRD motifs in this diverse group of proteins. In addition, several other residues are well conserved, in particular prolines. The spacing of the cysteines is invariant, except for two relatively large gaps introduced by additional amino acids in the RTK family members. The alignment suggests that the CRD domain has a conserved threedimensional structure folded by disulfide bonding. The differences in sequence between the cysteines might provide specificity for ligand binding for different CRDs. A phylogram based on the alignment is shown in Figure 1b .
In the Ror proteins, the extracellular domain consists of an immunoglobulin-like domain at the amino terminus, a CRD domain, and a kringle domain just aminoterminal to the single transmembrane segment [8] . The kringle domain is a highly folded cysteine-rich structure believed to mediate protein-protein interactions [12, 13] . The Drosophila homolog of human Ror, Dror (Genbank accession number L20297; not included in the alignment), has both the CRD and kringle domains but is devoid of the immunoglobulin-like domain [10] . A unique feature of the CRD in Dror is that the first five and the latter five cysteines are interrupted by a 55 amino acid lysine-rich stretch of unknown function [10] , suggesting that the CRD domain might fold into two separate subdomains. Another Drosophila RTK, Dnrk, was also found recently to have a similar extracellular domain to the Ror proteins [9] . MuSK is involved in neuromuscular junction function [11] ; its extracellular domain has several immunoglobulin-like motifs and the CRD domain.
No ligands for the Ror or MuSK proteins have yet been identified. Although it has been shown that agrin activates MuSK, it does not bind MuSK directly [14] [15] [16] . Evidence suggests that there might be an as yet unknown ligand that acts through MuSK [17] . The identification of a CRD-like motif in their extracellular domain suggests the possibility that Wnt proteins might act as ligands for these RTKs.
